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V. The Major Makes a Difference 

by JOHN R. WEIR 

id jo lvd in tmgiiiievring. IHasically. our scientists and 
iigitiver;- are much alike. but there are some noteworth) 
~l i f fc i~~in:~? .  t ' \ ~ ; i  though relatively rinall. 

4 i~ord ing  in the survey returns. about two-thirds of 
J l J J  c i l n i i i i i i  arc engineers. Alumni Mere asked to list 
i h e i ~  utideruraJuate major and -if the) had an ad- 
idin-ed degrvt-iht~ir graduate major. Twnty-nit~t:  per- 
mit of' the undergraduate majors \\ere i n  science. 71 
;~t;n:c'n~ in t~nginwritig. Thirty-three percent of the gradu- 
dtt2 major? ut-re in science. and 59 percent in engineer- 
ing. I Tlii:.-r f iguii*~ are in close agreement ~ i t h  the actual 
t~uinhei ni' dep'ec.-, granted hv the Institute. thus pro- 

iijinu t u I tlier ex idetu:e for :lie \aliditj oi the alumni 
t d ~ ~ ~ u l t ~ .  'I'LL- i s  true fllr tltv :urn of all registrations. 
but tntla! the p iop~r t io i i  of reieii~ists to engineers is 

r .  

i larger. 1hc ratio o\er the past f'uur years is 
40 &: i i~i~t?  to 60 tingiticers out of e\er) 100 under- 

, . 
meditate dearer;-. Ilie graduate degrees in science hale  
iiirr.-dat~d tu 4 3  fur t'\er) 57 engineering degrees.) 

'rliert: is i i t ~  ~igiiifirant ditfn't-nce in age between these 
t i 4 i . i  gI'Olij)?. 4 ihirJ of both the scientists and the engi- 
r 41.r ntnjer . 10 ;  40 percent are 1)e t~~een 30 and 39. 
I t  ,-i~i.iul<J. lii-i~cier. lie borne in mind that over 50 jier- 
: N I ~  of' 1,111 alumni got tlit2ir degree;; since World War 
11. -1, hoth our scit'liti-t;; atid engineers are compara- 
l l b ' l !  )xuilg.  

Work and ploy 
4: miuhr he- expected, more scientists. ( 32 percent J 

I ~ I I  tiigiiieri i 17 pei cent J report getting "niostl) 
4'-." 4 O , I \  >el). inoi e engineers i .i2 percent ; than 

scientists (20 percent) repori getting "mostly C'-i '' 
The scientist5 ;;tudied harder while in school. and 

played lesa. Fiity-eight percent of the scientists parti- 
cipated in two 01 more extra-curricular activities; 63 
percent of the engineers did so. 

The engineers seem the more convinced of the desir- 
ability of such preparation. Seventy percent of the en- 
gineer? who participated in thcse activities thought 
the) were of value aftei college: 63 percent of the 
acientihts thought so. Of those who did not participate, 
57 percent of the engineers no^ regret it, and would 
participate if the) had it to do over again. Only 38 per- 
cent of the scientists hold this view. 

Education's a good thing 
Both groups think that their education helped them 
lot in their present occupation ( scientists-91 percent; 

engineers--85 percent), although some wish they had 
majored in another field (scientists-13 percent; engi- 
neers- 17 percent). 

It is interesting that the fields most frequently men- 
tioned by these "dissatisfied" alumni are, for the scien- 
tists-some field of engineering; for the engineers-a 
different branch of engineering. It is a rare Caltech 
alumnus who wishes he had majored in an entirely dif- 
lvrent field. such as la%. business adn~inistration, or the 
humanities. All the same, some of our alumni have left 
science and engineering to work in other fields-and 
this is true for more of the engineers- (18 percent) than 
for the scientists I 12 percent). 

, - 
Attitudes and opinions 

As has already been noted ( in  Part 111 of this series), 
(;dltech alumni are more "Pro-hew &a]." more "Inter- 
nationalist." and more "Tolerant" in their attitudes and 
opinion;; than I . S. college graduates in general. 
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Within our alumni group. similar consistent diffei- 
ences emerge. The Caltech scientists are more "Pro- 
JNeu Deal,"' more "Internationalist.'" and more "Taler- 
 an^' than their engineering brothers. As the chart below 
shows, the U. S. graduates tend to fall between our en- 
gineers and our scientists. Only in the opinions we 
labeled "Tolerant" is this tendency missing; the Cal- 
tech engineers are considerably more "Tolerant" than 
the U. S. graduates-and the Caltech scientists are even 
more "Tolerant" than the engineers. 

They have to lead 

In this highly technical age a person with a special- 
ized education and an  advanced technical understanding 
is constantly faced with the need for communication and 
leadership skills. The importance of this problem is im- 
plied in the very large percentages of our alumni who 
have other people responsible to them. As the following 
table shows, practically all of our graduates are apt 
to have other people responsible to them at some time 
in their careers. 

How Many People Responsible to You? 

Caltech 
Science 
Majors 

None 32 % 
1 through 5 30 
6 through 19  18 

20 through 199 1 6  

200 and over 4( 

Caltech 
Engineering Caltech 

Majors Total 

19% 20% 
26 28 

24 22 
24< 23 

7 7 

The need for training in leadership is clear. Inasmuch 
as 55 percent of the engineers have more than five peo- 
ple responsible to them, compared with 38 percent of 
the scientists, the need appears to be greater among the 
engineers. 

ATTITUDES 

AND OPINIONS 

Of Caltech science majors, 

Caltech engineering majors, 

and U. S. college graduates 

Previous articles have comn~ented on the importance 
of our highly educated alumni's participating in civic 
activities, and have presented data dernonrtratirig their 
apparent failure to do so. As pointed out. this matte) 
of civic affairs participation becomes very significant 
in terms of income; later in this article there is a dis- 
cussion of how this -iignifirance applies to scientists and 
engineers. 

In  the matter of degree of activity, there is a ten- 
dency for the engineers to assume more civic responsi- 
bility than the scientists, although the difference is not 
great. Thirty-nine percent of the graduates who majored 
in engineering participated in five or more civic ac- 
tivities, whereas only 32 percent of the science majors 
did. These tendencies can be related to employer-ern- 
ployee relationships, and an equal case might be made 
for the demands made on our graduates to he effective 
in any group relationship. It is highly improbable that 
the highly trained scientist or engineer will find many 
situations in which he can function socially and emo- 
tionally isolated from others. 

The scientist and  the engineer 

All of the differences mentioned so far  are consistent 
in their support of the generally held characterization 
of our scientists and engineers. The scientist is more 
absorbed in his studies. in scholarly work within his 
field; he ik more preoccupied with objects and things. 
The engineer places more emphasis on extra-curricular 
activities, social and civic endeavors, and is more con- 
cerned with his relationships with people. 

The scientist is somewhat less concerned with social 
and political affairs, is more inclined to ignore or avoid 
them, and prefers working with a small number of peo- 
ple. The engineer is more often in clo-se contact with 
social and political affairs, appears to be more willing 
to accept and participate in them, and is more likely 
to have many people responsible to him. 

PRO-NEW DEAL ANTI-NEW DEAI 

SCIENCE MAJORS Fa 
ENG. MAJORS 

U. S. GRADUATES 6 4% 

INTERNATIONALISTS IN-BET WEEN ISOLATIONISTS 

SCIENCE MAJORS 

ENG. MAJORS 

U S GRADUATES 

SCIENCE MAJORS 

ENG. MAJORS 

U. S. GRADUATES 

MARCH, 1954 



TOTAL INCOME AND MEDIAN EARNINGS 
of Caltech Scientists and Engineers 

YEARS SINCE B S DEGREE 

MEDIAN TOTAL INCOME OF SCIENTISTS 8 ENGINEERS 

Science Molors -- - -- B~ngineer ing  Majors t t + + t 

Earnings and income 

The chart a t  the right. 
income. 11) years out of 

abo\e. shows the median earned 
BS degree. fo r  scientists and  en- 

gineers. I t  ? h o ~ s  an increastl \\it11 years out of school 
that i? 'iinilar foi  both groups. with the engineers i e -  
porting consistent]) larger earning* at each age. 

The a le rage  difference between the two groups is 864.0 
per )ear-a fai l l )   ina all amount. However. nhcn we 
add income from r o n s u l t i n ~  activities and from other 
t-ources. s-uch bu?inc;;- in\es~rnents  and r o j a l t i t s  the 
relationship i? quite dilfereiit. 

T h y  chart at tlir left. above. $how- the median total 
income for  s-ciciitirti- and e~igineer?. bj  pbar;  o u ~  of 135. 
File cnginee1:- report iiicrearinglj higher total incomt- 
with  chancing avtx and experience. The au3rdge differ- 
cm c between t h w  iiiediii~i;- for  t otal ijicomc is  $2.770 
per -\ear.  The engineer iridkes more mane) tlian the 
?cienti:-I. but lie dot-rn't do it 15 working fur  eonleone 
else. H e  doe? it I n  cor~sulting. aand by hi; lniaines* and 
r o )  al l )  iiicuinr. 

If -we c h a r a c t e i i ~ e  (lie scientist a- seeking Ldsic know]- 

Science Majors o o o o ffl Engineering Majors a a . 8 

YEARS SINCE B S DEGREE 

MEDIAN EARNINGS 

edge; and  the engineer a5 applying this knowledge f o r  
the increased comfort and convenience of society, then 
it appears  that society considers the latter function the 
more commendable. 

Major field vs. civic activities 

In Par t  IV of this series of articles we considered the 
relationship hetueen income and participaiion in c h i c  
affairs. It turned out to be a n  extremely important one. 
The  relationship appears  to be equally important when 
v\ e make coniparisoiie between the earned income mc- 
&an* of our  science and engineering majors. 

Median Earnings Median Tot& Income 

Science Engineering Science Eng. 
Majors Majors Majors Majors 

No civic activities $5.000 $5.400 $5.000 $6,600 
1 to 4 acthi t ies  6.000 7.000 6.600 7.400 
5 (JI more ddhi i te i ,  8.000 8,400 9.000 9.600 

ENGINEERING AND SCIENCE 



The cost of teaching 

I'art IV in this aeries showed the great jina~~ci'tl 
+acrifiee that our  ~ I I I I ~ I J I ~  i1111st accept if the) CIIOO*~ 
1 0  go into the 1edr11i11g profe>5ion. This sacr if~ce O I T I I I ~  

i l l  e ~ ~ g i n e e r i ~ i g  dlld ~ C i i > l l c ~ ~ .  
'J'he median jn(*on~e f o r  teaching engineer> ik $6.400 

Li year. and f o r  I I~J I - tea rh ing  engineers i t  is $7..5OO - 
J difference of $1.100 a year. Comj)aral)le figures f o ~  

Income comparisons with other groups 

Sorne data a re  a\ailal)It! for  w ~ n f ~ a r i n g  the earnings 
of {:aItech a l u n ~ n i  with other groups of scientists and 
engineers. While these figure5 are  derived from sarnplcs 
which a re  not exactly- identical with our  alumni (there 

MEDIAN EARNINGS 

CaItech Science Maiors and U. S. Scientists Caltech Engineering Maiors and U. S. Engineers 

5-10 10-15 15-20 2 0  and 
over 

YEARS StNCE 8. S. DEGREE 
B. S. s - B. S.S ---- 

GALTECH Ph. D.s - u. s.  
Ph. D.s +++ 

0 - 5  5-10 10-15 15-20 20 4nc 
ove 

DEGREE YEARS SINCE 0. S, 
8. S. S - 

GALTECH Ph, D. s ++t 
u. s. (at I degrees) - - - 

19 



Scientists 

Engineers 

Earnings by occupation 

There's a difference 

111 ?11it1. an! ditleretlce l~etweeri the scientist and en- 
glneer i5 j)rol)al)l) d reileciion of the general trends i n  
twe11tiv111 c e r i t ~ ~ , ?  A ~ n e r i c d r ~  C I J ~ I I I ~ ~ .  Basically. ojir 
>rie]~c*e J I I ~  e t~gineering alumni a re  n111ch alike, Those 
difYerenw? that do occur would appear  to be the result 
of 111e difl'e1e11ce ~ I J  the s x i a l  appreciation of contempla- 
t i u i ~  q p o d  to ap1)licatic~11. 'The more thoughtft~l 
wientiat ia le>> g r e g a ~ i o ~ ~ s  and put5 less emphasi? on 
m ~ t e r i ~ l  gain: kit: recei\es hi? chief sa t i s fac t io~~ from 
 he e o ~ ~ ~ i e t i o n  that h e  ia addilly to our haaic knowledge 
of 111e uor ld .  The  nlow c ~ u t g o ~ n g  engineer achieve5 
t a t ~ g i l ~ l e  ~ e ? u l t s  ill the 5uhstance of hi5 bork.  in his con- 
tart- u i t h  hia fellow? and his commul~ity. and in his ma- 
terial reward. 


